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Description 

The present invention relates to a modular pros- 
thesis comprising an elongated first female compo- 
nent having opposed ends and an aperture extending 
into at least one of said ends, an elongated second 
male component dimensioned to be engaged in the 
aperture in the end of the first component with a slip 
fit engagement therebetween and locking means for 
retaining the first and second components in engag- 
ed relationship with one another. 

Astern type femoral hip replacement prosthesis 
comprises an elongated stem for placement in the in- 
tramedullary cavity of the femur and a head defining 
the proximal end of the prosthesis for replacing prox- 
imal portions of the natural femur. The head of the 
prostheses is substantially spherical and is pivotally 
engageable in an acetabular cup which defines a sep- 
arate portion of a prosthetic system which is affixed 
to the natural acetabular. The stem type femoral pros- 
thesis may further include a collar for engagement 
against the resected proximal end of the natural fe- 
mur, and a neck extending from the collar to the head. 
Most prior art stem type femoral prostheses have 
been of unitary construction. However many prior art 
stem type prostheses have been of modular con- 
struction with any of a plurality of heads being selec- 
tively engageable on any of a plurality of necks. The 
particular head and neck combination has been se- 
lected to achieve optimum fit in the patient. Examples 
of prior art femoral stem type prostheses are shown 
in US Patent No. 4,752,296 which issued to the inven- 
tors herein on June 21 , 1988, or in EP-A-0 290 735. 

The best length and diameter of the stem of a 
stem type femoral hip replacement prostheses is de- 
pendent on the patient's physiology and pathology. 
For example, a small patient with considerable disuse 
atrophy of the femur may have a wide intramedullary 
cavity or femoral canal and thus may require a pros- 
theses with a small proximal end but a large stem di- 
ameterforproperfitinthe intramedullary cavity of the 
femur. In other instances, an extra long stem may be 
needed to span a femoral fracture or other defect, 
and thus allow the prosthesis to act as a support for 
the defect while healing occurs. 

Typically the prosthesis, and particularly the 
stem of the prosthesis, have been custom made to 
accommodate the specific physiological and patho- 
logical needs of the patient. This typical prior art ap- 
proach has at least three major disadvantages. In 
particular: the custom made prosthesis is very ex- 
pensive; there is considerable time required to obtain 
the prosthesis, during which time the patient can be 
adversely affected; and, fitting the prosthesis from x- 
ray data is not completely reliable, and the custom 
made prosthesis may in fact not fit well, if at all. 

In view of the preceding problems, some prior art 
prostheses have been developed with modular stems 


to alter the length of the stem in accordance with the 
particular needs of the patient. Astern extension of a 
selected length can be added to the proximal portion 
of the stem type prosthesis to allow fitting intraoper- 

5 atively. These prior art modular stem prostheses gen- 
erally have employed a conical taper fit between the 
proximal portion of the prosthesis and the extension. 
Some such prior art modular stem type prostheses 
have employed a screw to force the mating tapered 

10 ends tightly together. 

The interengagement of the mating male and fe- 
male tapered components of the prior art modular 
stem type prosthesis produces substantial tension 
forces on the surface of the female component. More 

15 particularly, the forceful urging of the component 
having the male taper into the component having the 
female taper urges the female tapered portion out- 
wardly to generate the substantial tension forces on 
the surface of that member. These substantial tensile 

20 forces necessari ly occur at crit ical surface areas near 
the stem-extension interface. The tension forces de- 
veloped in this context can be compared to the hoop 
stresses created on the hoops of a barrel. Unlike a 
barrel, however, the prothesis is repeatedly subject- 

25 ed to bending stresses during normal usage. During 
instances of such bending stress, the portion of the 
prothesis having the female taper will be subjected to 
complex tension forces caused both by the wedging 
action of the mating tapers (e.g, hoop stress) and by 

30 the bending stresses. Such surface tensile stresses 
are highly undesirable in that they contribute sub- 
stantially to fatigue of the prosthesis, and thus sub- 
stantially weaken the stem/extension composite 
structure at the structurally critical interface of the 

35 stem and the stem extension. In particular, microfis- 
sures ormicrocracks in the surface of the component 
having the concave taper can experience accelerated 
propagation when subjected to additional tensile for- 
ces in response to the bending stresses exerted on 

40 these critical regions of the prostheses during normal 
usage. 

In view of the above, it is an object of the subject 
invention to provide a modular prosthesis that enable 
optimum fitting to the patient. 

45 It is another object of the subject invention to pro- 

vide a modular prosthesis that reduces tensile forces 
significantly in critical areas of the prosthesis. 

It is a further object of the subject invention to 
provide a modular prosthesis having a stem and a 

so stem extension which minimize tensile forces at sur- 
face regions adjacent the interface of the stem and 
the extension of the prostheses. 

SUMMARY OF THE INVENTION 

55 

According to the invention, the modular prosthe- 
sis is characterized in that portions of the first com- 
ponent defining the aperture include inwardly facing 
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first engagement means, portions of the second 
component engageable in the aperture of the first 
component comprising a plurality of longitudinally ex- 
tending flexible segments, and second engaging 5 
means being disposed on outwardly facing surface 
regions of said flexible segments, the locking means 
for retaining the first and second components in en- 
gaged relationship comprising the first and second 
engagement means, whereby the engagement of the 10 
first and second components achieves desirably low 
tensile forces at surface regions adjacent the inter- 
face of said first and second components. 

The subject invention is directed to a modular 
stem type prosthesis that does not include or require 15 
wedg ing or tapered interf it of parts at surface regions 
adjacent to the interface of those parts. The prosthe- 
sis of the subject invention comprises a stem and an 
extension. The extension has a length selected in ac- 
cordance with the physiology and pathology of the 20 
patient. The diameter of the stem extension also is se- 
lected in accordance with the physiology and pathol- 
ogy of the patient. The diameter of the extension may 
exceed the diameter of the stem to which the exten- 
sion is mated. In a typical embodiment, the stem may 25 
define the proximal end of the prosthesis, while the 
extension defines the distal end. The prosthesis may 
be a stem type femoral prosthesis which may further 
comprise a collar, a neck and a head. 

The stem of the prosthesis and the extension rely 30 
substantially upon a "slip fit" interengagement there- 
between. In this context, "slip fit" is a term of art com- 
monly used in machine tool technology to define an 
accurate interf it relying substantially upon close slid- 
ing telescoped interengagement substantially free of 35 
force fitting and/or wedge fitting and free of exces- 
sive play. One component of the modular prosthesis 
may comprise a plurality of longitudinally extending 
deflectable fingers which may terminate in enlarged 
arcuately extending ridges. The other component of 40 
the modular prosthesis may include a cavity into 
which the first component extends. The cavity may 
be provided with an outwardly extending arcuate 
groove for receiving the ridges at the ends of the de- 
flectable fingers. The relative dimensions of the com- 45 
ponents may be selected to require an initial inward 
deflection of the fingers as the ridges approach the 
groove. The fingers may then resiliently return to- 
ward their undef lected condition such that the ridges 
of one component engage in the groove of the other 50 
component. 

The modular prosthesis system of the subject in- 
vention may further include a screw which is engage- 
able into one of the two interengaged components for 
securely retaining the ridges of the one component in 55 
the grooves of the other component. The screw may 
be tapered along its length to effectively lock the 
screw into one or both members and prevent unin- 
tended threaded separation therefrom. The tapering 


of the screw can further ensure the locked engage- 
ment of the ridges in the groove. Although this taper- 
ing may achieve some wedging action, the wedging 
forces are less than on conventional designs and are 
substantially spaced from the critical surface regions 
at the interface of the two components, and therefor 
does not create the problems of tension forces on the 
surface caused by the wedging interfit of the tapered 
members. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevational view of a modular 
prosthesis in accordance with the subject invention. 

FIG. 2 is a front elevational view of the stem por- 
tion of the modular prosthesis. 

FIG. 3 is a cross-sectional view taken along line 
3-3 in FIG. 2. 

FIG. 4 is a cross-sectional view of a stem exten- 
sion of the modular prosthesis. 

FIG. 5 is a side elevational view, partly in section, 
of an alternate extension. 

FIG. 6 is side elevational view of a locking screw 
for use with the stem and stem extension of FIGS. 2- 
4. 

FIG. 7 is a cross-sectional view taken along line 
7-7 in FIG. 1. 

FIG. 8 is a graph showing the relationship of di- 
ameter to fatigue strength ratios. 

FIG. 9 is a graph showing the relationship of stem 
geometry to stress concentration. 

FIG. 10 is a cross sectional view similar to FIG. 
7 but showing an alternate embodiment of the mod- 
ular prothesis. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A femoral stem 100 type prosthesis in accor- 
dance with the subject invention is identified gener- 
ally by the numeral 10 in FIG. 1. The prosthesis 10 
comprises a stem 1 00, an extension 200 and a locking 
screw 300. Referring to FIGS. 2 and 3, the stem 100 
includes an end portion 101 which comprises a first 
cylindrical section 102 of diameter d-i which joins an 
intermediate portion 1 03 of the stem 100 in a large ra- 
dius A. This junction of the first cylindrical section 102 
and the intermediate portion 103 of the stem 100 is 
the critical stress area for stem bending, which is the 
major contributing factor to stem breakage problems. 
The first cylindrical section 102 of the stem 1 00 joins 
with a second cylindrical section 104 of diameter d 2 
through generous fillet radii C and D as shown in FIG. 
3. The end of the second cylindrical section 104 is de- 
fined byacircularridge 105. Ahole 106, which termin- 
ates in taper 111, is drilled or bored in the end 107 of 
the stem 100 and four slots 108 are made in the sec- 
ond cylindrical section 104 running parallel to the axis 
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109 of femoral stem 100 dividing the second cylindri- 
cal section 104 into four flexible segments 110. 

Turning to FIGS. 4 and 5, the extension 200 with 
axis 201 has a first extension cylindrical section 202 
approximately of diameter d 1p which mates with the 
corresponding first cylindrical section 102 of the fe- 
moral stem 100. The first extension cylindrical sec- 
tion 202 has a chamfer 220 at its entrance 203. A sec- 
ond extension cylindrical section 204 approximately 
of diameter d 2 is disposed to mate with the second 
cylindrical section 104 of the femoral stem 100. The 
first extension cylindrical section 202 is joined to the 
second extension cylindrical section 204 by generous 
fillet radii B and E. The inner end 207 of the second 
extension cylindrical section 204 terminates in a cir- 
cular groove 205 which is disposed to mate with the 
corresponding circular ridge 105 in the femoral stem 
1 00. Adjacent to circular groove 205 of the extension 
200 is a threaded hole 208 and a guide hole 209. The 
threaded hole 208 will be substantially the same 
length for extensions in a system of prostheses 10. 
However, the length L of the guide hole 209 will be a 
function of the length of the extension 200. As shown 
in FIG. 5, the extension 200 may be made in various 
lengths or outside diameter the smallest of which 
would be equal to the outside diameter of the femoral 
stem 100. 

With reference to FIG. 6 a locking screw 300 is 
used to help hold the femoral stem 100 and the ex- 
tension 200 together. The locking screw 300 consists 
of a tapered end 311 which mates with the taper 111 
of femoral stem 100, and a threaded section 308 
which mates with threaded hole 208 of the extension 
200. The screw end 301 contains a slot 302 or other 
detail for turning the screw with a screw driver or 
other tool. 

In use the surgeon selects a femoral stem 100 
size appropriate to the size of the patient's proximal 
femur and selects an extension diameter and length 
appropriate for the patient's femoral shaft or intrame- 
dullary cavity. The end portion 101 of the femoral 
stem 1 00 is inserted in the entrance 203 of the exten- 
sion 200 until the leading edge 112 of the circular 
ridge 105 engages radius E leading into the second 
extension cylindrical section 204. Further insertion 
causes deflection of the four flexible segments 110 
inwardly so that they can pass through the second 
extension cylindrical section 204 until the circular 
ridge portions 105 of the four flexible segments 110 
are in the circular groove 205 where they expand out- 
wardly retaining the extension 200 on the femoral 
stem 100. The tapered end 311 of the locking screw 
300 is then inserted in the guide hole 209 of the ex- 
tension 200 until the threaded hole 208 in extension 
200 engages the threaded section 308 of the locking 
screw 300. A screw driver, or similar tool isthen used 
to turn the locking screw 300 until tapered end 311 of 
the screw 300 engages taper 111 of the femoral stem 


100. Further turning of the locking screw 300 will 
cause outward deflection of the four flexible seg- 
ments 110 such that the circular ridge portions 105 
5 thereof are urged tightly into the circular groove 205 
firmly holding extension 200 to the femoral stem 100. 
Further the effect of the wedge fit produced by taper 
111 and tapered end 311 lock the screw 300 against 
loosening. 

10 It wi II be noted that the prosthesis 1 0 uses a taper 

and screw to hold the extension 200 to femoral stem 
100. However, unlike earlier devices the taper-screw 
connection is a smaller secondary connection and as 
such produces relatively small surface tensile stress- 
es es on the outside of the extension. Furthermore, and 
importantly, any minor effect of this taper and screw 
connection is away from the critical stress regions 
near radii A and B in the femoral stem 100 and the ex- 
tension 200 respectively. The primary connection is 

20 a cylindrical slip fit between the first cylindrical sec- 
tion 102 and the first extension cylindrical section 
202, with the slip fit being free of significant assembly 
stresses. Further, the taper 111 at the end 107 of the 
stem 100 and the tapered end 311 of the locking 

25 screw 300 need not be very accurately made in order 
to function properly while a primary taper connec- 
tion, as in the prior art, requires very accurately ta- 
pered surfaces. 

A further advantage of the prosthesis 10 is that 

30 the locking screw 300 is not strictly needed to hold 
the stem 100 and the extension 200 together since 
they are held together by the detent action of the ridg- 
es 105 of the four flexible segments 110 in the circular 
groove 205 of the extension 200. Thus in the unlikely 

35 event of the secondary taper connection failure, the 
femoral stem 1 00 and extension 200 would remain as- 
sembled. If a primary taper connection fails the parts 
will separate. The primary reason for the secondary 
connection provided by the screw 300 is to avoid mi- 

40 cromotion between femoral stem 100 and extension 
200, and thus to avoid metallic wear products of such 
motion. 

The relative diametrical dimensions of the stem 
100 and the extension 200 in regions of the slip fit 

45 therebetween should be selected to achieve opti- 
mum strength for the prosthesis 10 in response to 
bending stresses exerted thereon. For example a 
large diameter of the first cylindrical section 102 of 
the stem 100 could provide a small radial thickness 

50 of the first extension cylindrical second 202 with fail- 
ure of the extension 200 in response to bending 
stresses being possible. Conversely, a radially thick- 
er extension 200 could yield a stem 100 that is pos- 
sible to fail in response to bending stresses exerted 

55 thereon. The relative dimensions should be selected 
to achieve a balanced design where the stem 1 00 and 
the extension 200 contribute equally to the strength 
of the prosthesis 10 in response to bending stresses. 
The optimum relative dimensions can be derived 
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from the calculations set forth below. 

The basic assumption for these calculations is 
that simple bending equations for shafts are ade- 
quate for this case. This assumption is clearly con- 
servative. The stem 100 and extension 200 can only 
see stresses resulting from bending loads and much 
lower stresses from possible compressive loads on 
the end of the extension 200. Ignoring compression 
loads is conservative since this load reduces the ten- 
sion bending stress component which produces fati- 
gue failure. 

Referring to FIGS. 2-4 it will be appreciated that 
the critical region for stress in the stem 100 is at ra- 
dius A and for the extension at radius B. A balanced 
design in which the stress becomes critical in both 
parts may be found from FIGS. 6 and 7 and from Eq. 
1. 

Sfe/S fe = (Ke/KJKd^p - d^] (1) 
where Sfs, S fe , K e , and K s are the fatigue strength and 
the stress concentration factors of the stem and ex- 
tension respectively, and M in FIG. 7 is the bending 
moment applied to the assembled stem and exten- 
sion. The diameters 6^ and d 2 are as given in FIGS. 
2, 4 and 7. The indicated calculations are obtained by 
noting that both parts are critically loaded when the 
stress in each is equal to its fatigue strength and that 
the bending moment in each is the same. 

The stress concentration factor is a function of 
di/d 2 from FIG. 7, which is drawn from Machine De- 
sign Theory and Practice , by Deutschman et al. The 
stress concentration factor in the stem is assumed 
equal to the stress concentration factor in the exten- 
sion for these calculations. This assumption is made 
reasonable by making radius A larger than B for the 
stem design. Values of di/d 2 as a function of the ratio 
of the fatigue strengths using this assumption are 
given in FIG. 6. 

The strength of an extended stem two-piece 
stem may be compared to a conventional unitary 
stem by Eq. 2. 

R = [S^S^d/DP (2) 
where nowS fe and D now refer to the unitary stem and 
R is the two-piece to unitary strength ratio. 

From Eq.2, and FIGS. 6 and 7 one can design a 
two-piece stem of titanium alloy of similar materials 
with a fatigue strength of 586.1 0 6 Pa (85 ksi) to be 
comparable in strength to a cast stem made of Co- 
balt-Chromium, which typically has a fatigue strength 
of about 241. 10 6 Pa (35 ksi), by insuring that the 
stress concentration factor in the extension does not 
exceed 1.3. This is accomplished by setting radius B 
of the extension as equal to 0.25 times the extension 
diameter "6". Thus a Titanium two-piece stem can be 
made substantially equivalent, with respect to 
strength, to conventional Cobalt Chromium stems, 
which have been found to be relatively safe from frac- 
ture after decades of clinical use. 

Since Titanium is more flexible than Cobalt Chro- 


mium alloy the bone into which a Titanium stem is im- 
planted will carry more bending load than this bone 
would carry if a Cobalt chromium stem were implant- 

5 ed. Thus in general a Titanium stem will be exposed 
to lower bending loads than a Cobalt Chromium stem. 
Now in light of the fact that a properly designed Tita- 
nium alloy two-piece stem is as strong as a Cobalt 
Chromium stem but is exposed to lower bending loads 

10 it is clear that if Cobalt Chromium stems are safe with 
respect to fracture then a Titanium alloy two-piece 
stem must be safer still. 

An alternate femoral prosthesis in accordance 
with the subject invention is identified generally by 

15 the numeral 10' in FIG. 10. The prosthesis 10' in- 
cludes a stem 100', an extension 200' and a locking 
screw 300'. The slip fit interconnection between the 
stem 100' and the extension 200' may be similar to 
that described above and illustrated in FIGS. 1-7. 

20 However, unlike the preceding embodiment, the stem 
100' is characterized by an aperture 120 extending 
entirely therethrough from a proximal surface region 
122 to the distal end of the stem 100'. The aperture 
120 is dimensioned to receive a locking screw 300' 

25 which threadedly engages the extension 200' to urge 
longitudinally extending segments 210 thereof out- 
wardly into tight engagement with corresponding por- 
tions of the stem 1 00' as explained with respect to the 
previous embodiment. In the illustrated embodiment, 

30 the locking screw 300' is elongated and extends the 
entire distance from the extension 200' to the proxi- 
mal surface region 122 of the stem 100'. Preferably 
the dimensions of the aperture 120 in the stem 100' 
are such that the locking screw 300' is loosely fit 

35 therein. In other embodiments, the locking screw 
300' may be substantially shorter and may be ac- 
cessed by an elongated tool (not shown) extending 
into the aperture 120. 

The embodiment of the prosthesis 10' depicted in 

40 FIG. 10 has several significant advantages. For ex- 
ample, in some situations the condition of the patient 
may require a resection to surgically remove the en- 
tire modular prosthesis to enable replacement of at 
least a portion of the modular prosthesis. In embodi- 

45 ments where the extension of the prosthesis defines 
a larger diameter than the stem, as shown in FIG. 10, 
bone may grow into the region F at the interface of the 
small diameter stem 100' and large diameter exten- 
sion 200'. This bone ingrowth could substantially 

50 complicate the removal of the prosthesis in embodi- 
ments where the locking screw is accessible only 
from the distal end of the extension. Although tools 
are available for removing ingrown bone, the pres- 
ence of the elongated stem would make the use of 

55 such tools difficult at the relatively remote and ob- 
structed interface of the distal end of the stem and 
the proximal end of the extension. The prosthesis 10' 
illustrated in FIG. 10 avoids these problems. In par- 
ticular, the locking screw 300' can be accessed from 
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the proximal surface region 122 of the prosthesis 10' 
to enable the locking screw 300' and the stem 100' to 
be separated from the extension 200' and removed 
from the femur of the patient. The removal of these 
portions of the system provides ready access to bone 
tissue that may have grown into engagement with the 
extension 200'. Athreaded tool, similar to the locking 
screw 300', may then be engaged with the proximal 
end of the extension 200' to extract the extension 
200' and thereby enable an alternate prosthesis to be 
surgically implanted. 

Another advantage of the prosthesis illustrated 
in FIG. 10 relates to the aperture 120 passing entirely 
through the stem 100'. In particular, the aperture 120 
can make the stem 100' substantially more flexible, 
thereby enabling a greater proportion of applied 
loads to be carried by the natural bone, as opposed 
to the prosthesis. By transferring a major portion of 
applied loads to the natural bone, bone disuse atro- 
phy can be reduced substantially. The provision of the 
aperture 120 or other such longitudinally extending 
hollow center can be employed in prostheses thatare 
of unitary construction, or other such nonmodular de- 
sign, to increase the flexibility of the prosthesis and 
increase the proportion of the applied loads carried 
by the natural bone. For example, the stem of a non- 
modular femoral prosthesis may include a longitudin- 
ally extending central hollow portion, such that a 
greater proportion of loads applied to the neck are 
transferred to the natural femur. 

While the invention has been described with re- 
spect to a preferred embodiment, it will be apparent 
that various changes can be made without departing 
from the scope of the invention as defined by the ap- 
pended claims. Forexample, the illustrated male and 
female components of the subject invention may be 
reversed in either illustrated embodiment. Additional- 
ly, in certain embodiments the female member of the 
prosthesis may be free of threads, with the threaded 
portion being disposed on internal surfaces of the 
flexible segments of the male component. Awedging 
action between the screw and the fingers can be ach- 
ieved by employing a tapered screw and a corre- 
spondingly tapered array of threads on internal sur- 
faces of the flexible segments. In still other embodi- 
ments, the flexible fingers may be provided with an 
inwardly formed groove which mates with an inwardly 
directed ridge on the female component of the sys- 
tem. These and other embodiments will be apparent 
to a person skilled in this art after having read this 
disclosure. 


Claims 

1. A modular prosthesis comprising an elongated 
first female component (200, 100') having op- 
posed ends and an aperture (202-204, 120) ex- 


tending into at least one of said ends, an elongat- 
ed second male component (100, 200') dimen- 
sioned to be engaged in the aperture (202-204, 

5 1 20) in the end of the first component (200, 1 00') 

with a slip fit engagement therebetween and 
locking means for retaining the first and second 
components in engaged relationship with one an- 
other, portions of the first component (200, 100') 

w defining the aperture (202-204, 120) including in- 

wardly facing first engagement means (205), 
characterized in that portions of the second com- 
ponent engageable in the aperture of the first 
component comprising a plurality of longitudinal- 

15 ly extending flexible segments (110), and second 

engaging means (105) being disposed on out- 
wardly facing surface regions of said flexible seg- 
ments (110), the locking means for retaining the 
first and second components in engaged rela- 

20 tionship comprising the first and second engage- 

ment means (205, 105), whereby the engage- 
ment of the first and second components ach- 
ieves desirably low tensile forces at surface re- 
gions adjacent the interface of said first and sec- 

25 ond components. 

2. A prosthesis as in claim 1 wherein the second en- 
gaging means comprises an outwardly directed 
ridge (105) on each of said flexible segments 

30 (110), and wherein the first engaging means on 

the first component comprises an annular groove 
(205) dimensioned to engage the ridges (105). 

3. A prosthesis as in claim 1 wherein each said flex- 
35 ible segment (110) is aligned generally parallel to 

the longitudinal axis of the second component. 

4. A prosthesis as in claim 1 wherein the locking 
means further comprises a screw (300, 300') 

40 threadedly engageable with a selected one of 

said first and second components, said screw in- 
cluding a tapered portion (311) for urging select- 
ed portions of said first and second components 
into interengaged relationship with one another. 

45 

5. A prosthesis as in claim 4, wherein the aperture 
(120) in the first female component (100') ex- 
tends entirely therethrough from a proximal end 
to a distal end, said locking screw (300') being ac- 

50 cessible from the proximal end of the first com- 

ponent through said aperture (120). 


Patentanspruche 

55 

1. Modulare Prothese miteinerlanglichen ersten in- 
neren Komponente (200, 100') mit entgegenge- 
setzten Enden und einerOffnung (202-204, 120), 
die in wenigstens eines dieser Enden hinein ver- 
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lauft, einer langlichen zweiten aulieren Kompo- 
nente (1 00, 200'), die fur einen Eingriff in die Off- 
nung (202-204, 120) in dem Ende der ersten 
Komponente (200, 100') mit einem Gleitsitzein- 
griff zwischen beiden dimensioniert ist, und einer 
Verriegelungseinrichtung fur ein Halten der er- 
sten und zweiten Komponenten in einer wechsel- 
seitig im Eingriff gehaltenen Beziehung, wobei 
die Bereiche der ersten Komponente (200, 100'), 
welche die Offnung (202-204, 120) def inieren, ei- 
ne nach innen ausgerichtete erste Eingriffein- 
richtung (205) einschlieRen, dadurch gekenn- 
zeichnet, dali Bereiche der zweiten Komponente, 
die mit der Offnung der ersten Komponente in 
Eingriff bringbar sind, eine Vielzahl langs verlau- 
fender flexibler Elemente (110) aufweisen, und 
eine zweite Eingriffseinrichtung (105) an nach 
aulien ausgerichteten Oberflachenbereichen der 
flexiblen Segmente (110) angeordnetsind, wobei 
die Verriegelungseinrichtung fur das Halten der 
ersten und zweiten Komponenten in einer Ein- 
griffsbeziehung die erste und die zweite Ein- 
griffseinrichtung (205, 105) aufweist, wodurch 
der Eingriff der ersten und zweiten Komponenten 
wunschenswert niedrige Zugkrafte an Oberfla- 
chenbereichen neben der Grenzflache der er- 
sten und zweiten Komponenten erzielt. 

2. Prothese nach Anspruch 1 , bei welcher die zwei- 
te Eingriffseinrichtung eine nach auBen ausge- 
richtete Rippe (105) an jedem der flexiblen Seg- 
mente (110) aufweist und bei welcher die erste 
Eingriffseinrichtung an der ersten Komponente 
eine Ringnut(205) aufweist, die fur einen Eingriff 
der Rippen (105) dimensioniert ist. 

3. Prothese nach Anspruch 1 , bei welcher jedes fle- 
xible Segment (110) im wesentlichen parallel zu 
der Langsachse der zweiten Komponente ausge- 
richtet ist. 

4. Prothese nach Anspruch 1, bei welcher die Ver- 
riegelungseinrichtung weiterhin eine Schraube 
(300, 300') aufweist, die mit einer ausgewahlten 
ersten Oder zweiten Komponente in einen Gewin- 
deeingriff bringbar ist, wobei die Schraube einen 
konischen Bereich (311) einschlielit, urn ausge- 
wahlte Bereiche der ersten und zweiten Kompo- 
nenten in eine wechselseitig im Eingriff stehende 
Beziehung zu zwingen. 

5. Prothese nach Anspruch 4, bei welcher die Off- 
nung (120) in der ersten inneren Komponente 
(100') von einem nahen Ende zu einem fernen 
Ende vollstandig durch diese hindurch verlauft, 
wobei die Verriegelungsschraube (300') von dem 
nahen Ende der ersten Komponente aus durch 
die Offnung (120) hindurch zuganglich ist. 


Revendications 

1. Prothese modulaire comprenant un premier ele- 
5 mentfemelle allonge (200, 100') pourvu d'extre- 

mites opposees et d'une ouverture (202-204, 
1 20) qui s'etend dans Tune au moins desdites ex- 
tremites, un second element male allonge (100, 
200') dimensionne pour etre engage dans I'ou- 

10 verture (202-204, 120) prevue dans I'extremite 

du premier element (200, 100'), unaccouplement 
a ajustement coulissant etant def in i entre ceux- 
ci, et des moyens de blocage destines a mainte- 
nir les premier et second elements dans une re- 

15 lation accouplee Tun avec I'autre, des parties du 

premier element (200, 100') qui definissent I'ou- 
verture (202-204, 120) comprenant des premiers 
moyens d'accouplement (205) tournes vers I'in- 
terieur, caracterisee en ce que des parties du se- 

20 cond element aptes a etre engagees dans I'ou- 

verture du premier element comprennent plu- 
sieurs segments flexibles (110) qui s'etendent 
longitudinalement, et des seconds moyens d'ac- 
couplement (1 05) disposes sur des zones de sur- 

25 face tournees vers I'exterieur desdits segments 

flexibles (110), les moyens de blocage destines 
a maintenir les premier et second elements dans 
une relation accouplee comprenant les premiers 
et seconds moyens d'accouplement (205, 105), 

30 pour qu'ainsi I'accouplement des premier et se- 

cond elements exerce d'une maniere souhaitable 
des forces de traction faibles au niveau de zones 
de surface adjacentes a I'interface desdits pre- 
mier et second elements. 

35 

2. Prothese selon la revendication 1 , dans laquelle 
les seconds moyens d'accouplement compren- 
nent une nervure (1 05) dirigee vers I'exterieur sur 
chacun desdits segments flexibles (110), et dans 

40 laquelle les premiers moyens d'accouplement 

prevus sur le premier element comprennent une 
gorge annulaire (205) dimensionnee pour venir 
en prise avec les nervures (105). 

45 3. Prothese selon la revendication 1, dans laquelle 
chacun desdits segments flexibles (110) est ali- 
gn©, d'une maniere generate, parallelement a 
I'axe longitudinal du second element. 

50 4. Prothese selon la revendication 1 , dans laquelle 
les moyens de blocage comprennent, en outre, 
une vis (300, 300') apte a veniren prise d'une ma- 
niere vissee avec un element selectionne desdits 
premier et second elements, ladite vis compor- 

55 tant une partie conique (311) destinee a sollicker 

des parties selectionnees desdits premier et se- 
cond elements pour les amenerdans une relation 
d'accouplement reciproque les unes avec les au- 
tres. 
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5. Prothese selon la revendication 4, dans laquelle 
I'ouverture (120) prevue dans le premier element 
femelle (100') s'etend a travers la totalite de ce- 
lui-ci depuis une extremite proximale jusqu'a une 5 
extremite distale, ladite vis de blocage (300') 
etant accessible depuis I'extremite proximale du 
premier element a travers ladite ouverture (120). 
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